The current epidemic of inactivity and the associated epidemic of obesity are being driven by multiple factors (societal, technologic, industrial, commercial, financial) and must be addressed likewise on several fronts. Foremost among these are the expansion of school physical education, dissuading children from pursuing sedentary activities, providing suitable role models for physical activity, and making activity-promoting changes in the environment. This statement outlines ways that pediatric health care providers and public health officials can encourage, monitor, and advocate for increased physical activity for children and teenagers.
INTRODUCTION
I N 1997, THE World Health Organization declared obesity a global epidemic with major health implications. 1 According to the 1999 -2000 National Health and Nutrition Examination Survey (www.cdc.gov/nchs/nhanes.htm), the prevalence of overweight or obesity in children and youth in the United States is over 15%, a value that has tripled since the 1960s. 2 The health implications of this epidemic are profound. Insulin resistance, type 2 diabetes mellitus, hypertension, obstructive sleep apnea, nonalcoholic steatohepatitis, poor self-esteem, and a lower health-related quality of life are among the comorbidities seen more commonly in affected children and youth than in their unaffected counterparts. [3] [4] [5] [6] [7] In addition, up to 80% of obese youth continue this trend into adulthood. 8, 9 Adult obesity is associated with higher rates of hypertension, dyslipidemia, and insulin resistance, which are risk factors for coronary artery disease, the leading cause of death in North America. 10 
Assessment of Overweight
Ideally, methods of measuring body fat should be accurate, inexpensive, and easy to use; have small measurement error; and be well documented with published reference values. Direct measures of body composition, such as underwater weighing, magnetic resonance imaging, computed axial tomography, and dual-energy radiograph absorptiometry, provide an estimate of total body fat mass. These techniques, however, are used mainly in tertiary care centers for research purposes. Anthropometric measures of relative fatness may be inexpensive and easy to use but rely on the skill of the measurer, and their relative accuracy must be validated against a "gold-standard" measure of adiposity. Such indirect methods of estimating body composition include measuring weight and weight for height, body mass index (BMI), waist circumference, skinfold thickness, and ponderal index. 11 Of these, perhaps the most convenient is BMI, which can be calculated according to the following formulas (www.cdc.gov/growthcharts):
BMI ϭ weight (kg)/(height) (m 2 ) or BMI ϭ weight (kg)/height (cm)/height (cm) ϫ 10 000 BMI ϭ weight (lb)/height (in)/height (in) ϫ 703 BMI varies with age and gender. It typically increases during the first months of life, decreases after the first year, and increases again around 6 years of age. 11 A specific BMI value, therefore, should be evaluated against age-and gender-specific reference values. In the United States, such reference charts based on early 1970s survey data of children 2 to 20 years of age are readily available for clinical use. 12 Children and youth with a BMI greater than the 95th percentile are classified as overweight or obese, and those between the 85th and 95th percentiles are designated at risk of overweight. 13 Although BMI tends to underestimate overweight in tall individuals and overestimate overweight in short individuals and those with high lean body mass (ie, athletes), it generally correlates well with more precise measures of adiposity in individuals with BMI in the 95th percentile or greater. 14
Factors Contributing to Obesity
Some children have medical conditions associated with obesity and/or require pharmacologic treatments resulting in significant weight gain. Others (1%-2% of obese children) have underlying genetic conditions such as Down, Prader-Willi, or Bardet-Biedle syndrome, which can be associated with obesity. Rarely, single-gene disorders, including congenital leptin deficiency and defects in the melanocortin 4 receptor, cause morbid childhood obesity.
Observations in twin, sibling, and family studies suggest that children are more likely to be overweight if relatives are similarly affected and that heritability may play a role in as many as 25% to 85% of cases. However, to suggest that only genetic factors have caused the recent global epidemic of childhood obesity would not be realistic. It is more likely that most of the world's population carries a combination of genes that may have evolved to cope with food scarcity. In obesogenic environments in which calorie-dense foods are readily available and low-energy expenditure is commonplace, this genetic predisposition would be maladaptive and could lead to an obese population. 11 Nutritional factors contributing to the increase in obesity rates include, in no particular order, (1) insufficient infant breastfeeding, (2) a reduction in cereal fiber, fruit, and vegetable intake by children and youth, and (3) the excessive consumption of oversized fast foods and soda, which are encouraged by fast-food advertising during children's television programming and a greater availability of fast foods and sugar-containing beverages in school vending machines. 15, 16 Although nutritional issues have a significant role to play, this statement focuses on factors associated with decreased energy expenditure, namely excessive sedentary behaviors and lack of adequate physical activity.
Children and youth are more sedentary than ever with the widespread availability of television, videos, computers, and video games. Data from the 1988 -1994 National Health and Nutrition Examination Survey indicated that 26% of American children (up to 33% of Mexican American and 43% of non-Hispanic black children) watched at least 4 hours of television per day, and these children were less likely to participate in vigorous physical activity. They also had greater BMIs and skinfold measurements than those who watched Ͻ2 hours of television per day. 17 Not only are the rates of sedentary activities rising, but participation in physical activity is not optimal. In a 2002 Youth Media Campaign Longitudinal Survey, 4500 children 9 to 13 years of age and their parents were polled about physical activity levels outside of school hours. The report indicated that 61.5% of 9-to 13-yearolds did not participate in any organized physical activities and 22.6% did not partake in nonorganized physical activity during nonschool hours. 18
Youth at Risk of Decreased Physical Activity
Particular individuals at increased risk of having low levels of physical activity have been identified and include children who are from ethnic minorities (especially girls) in the preadolescent/adolescent age groups, children living in poverty, children with disabilities, children residing in apartments or public housing, and children living in neighborhoods where outdoor physical activity is restricted by climate, safety concerns, or lack of facilities. 19, 20 According to the Centers for Disease Control and Prevention (www.cdc.gov/nccdphp/sgr/adoles.htm), inactivity is twice as common among females (14%) as males (7%) and among black females (21%) as white females (12%). In a meta-analysis that evaluated physical activity and cardiorespiratory fitness, 6-to 7-year-olds were more active in moderate to vigorous physical activity (46 minutes/day) compared with 10-to 16-year-olds (16 -45 minutes/day). Boys were approximately 20% more active than girls, and mean activity levels decreased with age by 2.7% per year in boys compared with 7.4% per year in girls. 21 Many reasons are stated for the general lack of physical activity among children and youth. These reasons include inactive role models (eg, parents and other caregivers), competing demands/time pressures, unsafe environments, lack of recreation facilities or insufficient funds to begin recreation programs, and inadequate access to quality daily physical education (PE).
Physical Activity in Schools
Children and youth spend most of their waking hours at school, so the availability of regular physical activity in that setting is critical. Although the Healthy People 2010 report recommends increasing the amount of daily PE for all students in a larger proportion of US schools, such changes do not seem to be forthcoming. 19 In 2000, a school health policies and program study 22 looked at a nationally representative sample of private and public schools and found that only 8% of American elementary schools, 6.4% of middle schools, and 5.8% of high schools with existing PE requirements provided daily PE classes for all grades for the entire year. In addition, although approximately 80% of states have policies calling for students to participate in PE in all schools, 40% of elementary schools, 52% of middle schools, and 60% of high schools allow exemption from PE classes, particularly for students with permanent physical disabilities and those having religious reasons. 22 The National Association of State Boards of Education recommends 150 minutes per week of PE for elementary students and 225 minutes per week for middle and high school students. 23 Unfortunately, these requirements are not being implemented. In a study of 814 third-grade students from 10 different US data-collection sites, the mean duration of PE was 33 minutes twice a week, with only 25 minutes per week at a moderate to vigorous intensity level. 24 In addition, 1991-2003 Youth Risk Behavior Surveillance data showed that although the percentage of high school students enrolled in PE class remained constant (48.9%-55.7%), the percentage of students with daily PE attendance decreased from 41.6% in 1991 to 25.4% in 1995 and remained stable thereafter (25.4%-28.4%). 25
Management of the Obese Child
The successful treatment of obesity in the pediatric age group has been somewhat obscure to date. Studies have shown that younger children seem to respond better to treatment than adolescents and adults. 11, 26 Reasons given for this include greater motivation, more influence of the family on behavioral change, and the ability to take advantage of longitudinal growth, which allows children to "grow into their weight." Treatment programs that include nutritional intervention in combination with exercise have higher success rates than diet modification alone. Indeed, a research program that included dietary modification, exercise, and family-based behavioral modification demonstrated enhanced weight loss and better maintenance of lost weight over 5 years. 27 Successful activity-related interventions include a reduction in sedentary behavior and an increase in energy expenditure. Improvements in BMI have been shown to occur when television viewing is restricted. 28 In this regard, the American Academy of Pediatrics (AAP) recommends no more than 2 hours of quality television programming per day for children older than 2 years. 29 Lifestyle-related physical activity, as opposed to calisthenics or programmed aerobic exercise, seems to be more important for sustained weight loss. 30 Such treatment programs should be individually tailored to each child, and their success should be measured not just in terms of weight loss but also in terms of the effects of the programs on associated morbidities.
Health Benefits of Physical Activity
Regular physical activity is important in weight reduction and improving insulin sensitivity in youth with type 2 diabetes. 31 Aerobic exercise has been shown in a prospective randomized, controlled study of 64 children (9 -11 years old) with hypertension to reduce systolic and diastolic blood pressure over 8 months. 32 Resistance training (eg, weight lifting) after aerobic exercise seems to prevent the return of blood pressure to preintervention levels in hypertensive adolescents. 33 Weight loss through moderate aerobic exercise has been shown to reduce the hyperinsulinemia, hepatomegaly, and liver enzyme elevation seen in patients with steatohepatitis. 6, 34 Regular physical activity is also beneficial psychologically for all youth regardless of weight. It is associated with an increase in self-esteem and self-concept and a decrease in anxiety and depression. 35 
Prevention of Overweight in Children and Youth
Given the challenges of reversing existing obesity in the pediatric population, preventive tactics are likely to be the key to success. Unfortunately, controlled prevention trials have been somewhat disappointing to date. In a systematic Cochrane Database review, 36 3 of 4 long-term studies combining dietary education with physical activity showed no difference in overweight, and 1 long-term physical activity intervention study showed a slight reduction in overweight. However, the randomized control design may not be ideal for the study of most healthpromotion interventions. This is because these are typically population-based programs, which tend to be complex, are delivered over long periods of time, and present some difficulties in controlling all variables. 11 Solution-oriented research, which evaluates promising interventions, often in a quasi-experimental manner, may be more appropriate in the long run. 37 It is unlikely, however, that any single strategy will be sufficient to reverse current trends in pediatric obesity. Success is more likely to be achieved by the implementation of sustainable, economically viable, culturally acceptable active-living policies that can be integrated into multiple sectors of society.
Increasing Physical Activity Levels in Children and Youth
Physical activity needs to be promoted at home, in the community, and at school, but school is perhaps the most encompassing way for all children to benefit. As of June 2005, there is a new opportunity for pediatricians to get involved with school districts. Section 204 of the Child Nutrition and WIC [Supplemental Nutrition Program for Women, Infants, and Children] Reauthorization Act of 2004 (Public Law 108 -265) requires that every school receiving funding through the National School Lunch and/or Breakfast Program develop a local wellness policy that promotes the health of students, with a particular emphasis on addressing the problem of childhood obesity. By the 2006 -2007 school year, each school or school district is required to set goals for healthy nutrition, physical activity, and other strategies to promote student wellness. Parents, students, school personnel, and members of the community are required to be involved in the policy development. Pediatricians can take advantage of this requirement to get involved. In light of the school wellness policy, many schools are looking to modify their present PE programs to improve their physical activity standards.
In past years, PE classes used calisthenics and sportspecific skill acquisition to promote fitness. This approach did not meet the needs of all students, such as those with obesity or physical disabilities. PE curricula and instruction should emphasize the knowledge, attitudes, and motor and behavioral skills required to adopt and maintain lifelong habits of physical activity. 38 Crosssectional school-based studies have shown modest correlation between physical activity and lower BMI, although long-term follow-up data are lacking. In an observational study of 9751 kindergarten students, an increase in PE instruction time was associated with a significant reduction in BMI among overweight girls. 39 Project SPARK (Sports, Play, and Active Recreation for Kids Curriculum) looked at increasing physical activity through modified PE and classroom-based teaching on health and skill fitness. Physical activity levels increased during PE classes, and fitness levels in girls improved as a result. 40 It is interesting to note that, despite a significant increase in PE class time, there was no interference with academic attainment, and some achievement test results improved. A recent review of the literature suggests that school-based physical activity programs may modestly enhance academic performance in the shortterm, but additional research is required to establish any long-term improvements. There does not seem to be sufficient evidence to suggest that daily physical activity detracts from academic success. 41 An increase in school PE participation alone is not likely to be sufficient to reverse the childhood obesity epidemic. A 2-year study of elementary students showed that those who had enhanced physical activity education as well as modified PE classes to increase lifestyle aerobic activity increased their physical activity inside the classroom, but lower levels were noted outside the classroom in their leisure time, and no improvements on fitness testing or body fat percentage were seen. 42 The PLAY (Promoting Lifestyle Activity for Youth) program, which encourages the accumulation of 30 to 60 minutes of moderate to vigorous physical activity daily beyond school time and during regular school hours outside of PE classes, has been shown to increase the physical activity levels of children, especially girls. 43 Children can increase their physical activity levels in many other ways during school and nonschool hours, including active transportation, unorganized outdoor free play, personal fitness and recreational activities, and organized sports. Parents of children in organized sports should be encouraged to stimulate their children to be physically active on days when they are not participating in these sports and not rely solely on the sports to provide all their awayfrom-school physical activity. This should include participation in physical activities with the entire family. Communities designed with green spaces and biking trails help provide families the means to enjoy such active lifestyles.
During late childhood and adolescence, strength training may be additionally beneficial. Youth taking part in this type of exercise may gain strength, improve sport performance, and derive long-term health benefits. 44 Obese children often prefer strength training because it does not require agility or aerobic ability, and the benefits become apparent within as little as 2 to 3 weeks. Because of their added body mass, overweight participants also tend to be stronger than their peers, giving them a relative psychological advantage. Recent studies have shown that obese students are more compliant and increase their free fat mass when weight training is added to aerobic exercise or a standardized energy-reduction diet. 45, 46 Recommended physical activity levels for children and youth vary somewhat in different countries. The Centers for Disease Control and Prevention and the United Kingdom Health Education Authority recommend that children and youth accumulate at least 60 minutes daily of moderate to vigorous physical activity in a variety of enjoyable individual and group activities. 47, 48 Health Canada guidelines recommend increasing physical activity above the current level by at least 30 minutes (10 minutes vigorous) and reducing sedentary activity by the same amount per day. Each month, physical activity should be increased and sedentary behavior should be decreased by 15 minutes until at least 90 minutes more active time and 90 minutes less inactive time are accumulated (www.paguide.com). The Canadian Paediatric Society has endorsed these recommendations and emphasizes a wide variety of activities as part of recreation, transportation, chores, work, and planned exercise to encourage lifestyle changes that may last a lifetime. 49
Age-Appropriate Recommendations for Physical Activity
Clinicians should encourage parents to limit sedentary activity and make physical activity and sport recommendations to parents and caregivers that are consistent with the developmental level of the child. 50 The following are guidelines from the AAP for different age groups.
Infants and Toddlers
There is insufficient evidence to recommend exercise programs or classes for infants and toddlers as a means of promoting increased physical activity or preventing obesity in later years. The AAP has recommended that children younger than 2 years not watch any television. The AAP suggests that parents be encouraged to provide a safe, nurturing, and minimally structured play environment for their infant. 51 Infants and toddlers should also be allowed to develop enjoyment of outdoor physical activity and unstructured exploration under the supervision of a responsible adult caregiver. Such activities include walking in the neighborhood, unorganized free play outdoors, and walking through a park or zoo.
Preschool-Aged Children (4 -6 Years)
Free play should be encouraged with emphasis on fun, playfulness, exploration, and experimentation while being mindful of safety and proper supervision. Preschoolaged children should take part in unorganized play, preferably on flat surfaces with few variables and instruction limited to a show-and-tell format. Appropriate activities might include running, swimming, tumbling, throwing, and catching. Preschoolers should also begin walking tolerable distances with family members. In addition, parents should reduce sedentary transportation by car and stroller and, as applies to all age groups, limit screen time to Ͻ2 hours per day.
Elementary School-Aged Children (6) (7) (8) (9) In this age group, children improve their motor skills, visual tracking, and balance. Parents should continue to encourage free play involving more sophisticated movement patterns with emphasis on fundamental skill acquisition. These children should be encouraged to walk, dance, or jump rope and may enjoy playing miniature golf. There is little difference between the sexes in weight, height, endurance, and motor skill development at this age; thus, co-ed participation is not contraindicated. Organized sports (soccer, baseball) may be initiated, but they should have flexible rules and short instruction time, allow free time in practices, and focus on enjoyment rather than competition. These children have a limited ability to learn team strategy.
Middle School-Aged Children (10) (11) (12) Preferred physical activities that focus on enjoyment with family members and friends should be encouraged as with previous groups. Emphasis on skill development and increasing focus on tactics and strategy as well as factors promoting continued participation are needed. Fully developed visual tracking, balance, and motor skills are typical in late childhood. Middle school-aged children are better able to process verbal instruction and integrate information from multiple sources so that participation in complex sports (football, basketball, ice hockey) is more feasible. Puberty may begin at different rates, making some individuals bigger and stronger than others. Basing placement in contact and collision sports on maturity rather than chronologic age may result in less risk of injury and enhanced chance of success, especially for those at lower Tanner stages. Weight training may be initiated, provided that the program is well supervised, that small free weights are used with high repetitions (15) (16) (17) (18) (19) (20) , that proper technique is demonstrated, and that shorter sets using heavier weights and maximum lifts (squat lifts, clean and jerk, dead lifts) are avoided. 44 
Adolescents
Adolescents are highly social and influenced by their peers. Identifying activities that are of interest to the adolescent, especially those that are fun and include friends, is crucial for long-term participation. Physical activities may include personal fitness preferences (eg, dance, yoga, running), active transportation (walking, cycling), household chores, and competitive and noncompetitive sports. Ideally, enrollment in competitive contact and collision sports should be based on size and ability instead of chronologic age. Weight training may continue, and as the individual reaches physical maturity (Tanner stage 5), longer sets using heavier weights and fewer repetitions may be safely pursued while continuing to stress the importance of proper technique.
Office-Based Physical Activity Assessment
An accurate assessment of an individual child's physical activity level by history or questionnaire is difficult and fraught with methodologic problems. It may be easier for parents to recall the number of times per week their child plays outside for at least 30 minutes than to estimate the average daily minutes spent in physical activity. In addition, asking parents about the number of hours per day their child spends in front of a television, video game, or computer screen may be simpler to quantify and track than time spent in active play. Pedometers may also be helpful, because they provide a simple and more objective method of measuring activity, are inexpensive, and have a "gadget appeal" among youngsters. It has been recommend that adults accumulate 10 000 steps per day to follow a healthy lifestyle. 52 Require-ments are less clearly defined in children, but guidelines range from 11 000 to 12 000 steps per day for girls and 13 000 to 15 000 steps per day for boys. 53, 54 
CONCLUSIONS
The prevalence of pediatric obesity has reached epidemic proportions. It is unlikely that the medical profession alone will be able to solve this serious health problem. The promotion of decreased caloric intake and increased energy expenditure will need to take place within all aspects of society. Among the most difficult but most important challenges for society are making exercise alternatives as attractive, exciting, and enjoyable as video games for children, convincing school boards that PE and other school-based physical activity opportunities are as important to long-term productivity as are academics, changing both supplier and consumer attitudes about food selection and portion sizes, and reengineering living environments to promote physical activity.
RECOMMENDATIONS
Research has shown the importance of social, physical, and cultural environments in determining the extent to which people are able to be active in all facets of daily life, including work, education, family life, and leisure. 55 Creating active school communities is an ideal way to ensure that children and youth adopt active, healthy lifestyles. These communities require a collaborative framework between families, schools, community recreation leaders, and health care professionals. Physicians can be instrumental in the development of active school communities by advocating for policy changes at the community, state, and national levels that support healthy nutrition, reducing sedentary time, and increasing physical activity levels while providing education and health supervision about regular physical activity and reduced sedentary time to families in their practices.
ADVOCACY
In addition to promoting healthy nutrition recommendations suggested by the AAP Committee on Nutrition, physicians and health care professionals and their national organizations should advocate for:
• Social marketing that promotes increased physical activity.
• The appropriate allocation of funding for quality research in the prevention of childhood obesity.
• The development and implementation of a school wellness counsel on which local physician representation is encouraged.
• A school curriculum that teaches children and youth the health benefits of regular physical activity.
• Comprehensive community sport and recreation programs that allow for community and school facilities to be open after hours and make physical activities available to all children and youth at reasonable costs; access to recreation facilities should be equally available to both sexes.
• The reinstatement of compulsory, quality, daily PE classes in all schools (kindergarten through grade 12) taught by qualified, trained educators. The curricula should emphasize enjoyable participation in physical activity that helps students develop the knowledge, attitudes, motor skills, behavioral skills, and confidence required to adopt and maintain healthy active lifestyles. These classes should allow participation by all children regardless of ability, illness, injury, and developmental disability, including those with obesity and those who are disinterested in traditional competitive team sports. Commitment of adequate resources for program funding, trained PE personnel, safe equipment, and facilities is also recommended.
• The provision of a variety of physical activity opportunities in addition to PE, including the protection of children's recess time and the requirement of extracurricular physical activity programs and nonstructured physical activity before, during, and after school hours, that address the needs and interests of all students.
• The reduction of environmental barriers to an active lifestyle through the construction of safe recreational facilities, parks, playgrounds, bicycle paths, sidewalks, and crosswalks.
PROMOTING A HEALTHY LIFESTYLE
Physicians and health care professionals should promote active healthy living within each family unit by:
• Serving as role models through the adoption of an active lifestyle.
• Inquiring about nutritional intake, calculating and plotting BMI, identifying obesity-related comorbidities, and promoting healthy eating as suggested by the AAP Committee on Nutrition.
• Documenting the number of hours per day spent on sedentary activities and limiting screen (television, video game, and computer) time according to AAP guidelines.
• Determining physical activity levels of the child and family members at regular health care visits.
• Tabulating the amount of physical activity the child or youth does each day at home, school, or child care as part of transportation, work, recreation, and unorganized sports, which should include determining the actual minutes of PE and recess-related physical activity achieved at school each week. In addition, the number of times per week spent in outdoor play for at least 30 minutes and/or the number of daily steps achieved (monitored by using a pedometer) should be documented. Specific involvement in organized sports and dance also should be noted.
• Encouraging children and adolescents to be physically active for at least 60 minutes per day, which does not need to be acquired in a continuous fashion but rather may be accumulated by using smaller increments. Events should be of moderate intensity and include a wide variety of activities as part of sports, recreation, transportation, chores, work, planned exercise, and school-based PE classes. These activities should be primarily unstructured and fun if they are to achieve best compliance.
• Identifying any barriers the child, youth, or parent might have against increasing physical activity, which might include lack of time, competing interests, perceived lack of motor skills, and fear of injury on the part of the child. Parents might be additionally concerned about financial and safety issues. Efforts must then be made to work with the family to educate them regarding the importance of lifelong physical activity and to identify potential strategies to overcome some of their barriers.
• Recommending that parents become good role models by increasing their own level of physical activity. Parents should also incorporate physical activities that family members of all ages and abilities can do together. They should encourage children to play outside as much as possible. Safety should be promoted by the use of appropriate protective equipment (bicycle helmets, life jackets, etc).
• Advising parents to support their children and youth in developmentally and age-appropriate sports and recreational activities. The child's favorite types of physical activity should be a priority. These might best occur in the school setting during extracurricular activities, in which parents/grandparents can take part as leaders and coaches.
• Suggesting that overweight children partake in activities that take advantage of their tall stature and muscle strength, such as water-based sports and strength training, rather than those that require weight bearing (eg, jumping, jogging).
• Recommending that parents of overweight children and youth play a supporting, accepting, and encouraging role in returning them to healthier lifestyles to increase self-esteem.
• Encouraging youth to promote physical activities for their peers and become role models and leaders for younger students.
